Craving is a major motivator underlying drug use and relapse but the neural correlates of cannabis craving are not well understood. This study sought to determine whether visual cannabis cues increase cannabis craving and whether cue-induced craving is associated with regional brain activation in cannabis-dependent individuals. Cannabis craving was assessed in 16 cannabis-dependent adult volunteers while they viewed cannabis cues during a functional MRI (fMRI) scan. The Marijuana Craving Questionnaire was administered immediately before and after each of three cannabis cue-exposure fMRI runs. FMRI blood-oxygenation-leveldependent (BOLD) signal intensity was determined in regions activated by cannabis cues to examine the relationship of regional brain activation to cannabis craving. Craving scores increased significantly following exposure to visual cannabis cues. Visual cues activated multiple brain regions, including inferior orbital frontal cortex, posterior cingulate gyrus, parahippocampal gyrus, hippocampus, amygdala, superior temporal pole, and occipital cortex. Craving scores at baseline and at the end of all three runs were significantly correlated with brain activation during the first fMRI run only, in the limbic system (including amygdala and hippocampus) and paralimbic system (superior temporal pole), and visual regions (occipital cortex). Cannabis cues increased craving in cannabis-dependent individuals and this increase was associated with activation in the limbic, paralimbic, and visual systems during the first fMRI run, but not subsequent fMRI runs. These results suggest that these regions may mediate visually cued aspects of drug craving. This study provides preliminary evidence for the neural basis of cue-induced cannabis craving and suggests possible neural targets for interventions targeted at treating cannabis dependence.
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Introduction
Cannabis is the most commonly used illicit drug in the U.S. and an estimated 4% of the American population is cannabis dependent (Budney et al., 2007) . Treatment for cannabis dependence is hindered because of limited knowledge of the neural underpinnings of cannabis dependence. Drug craving has been associated with continued drug use or returning to drug use after a period of sobriety (Preston et al., 2009 ) and cue-associated brain activation may predict relapse to alcohol (Braus et al., 2001; Grusser et al., 2004) . Drug-related cues predispose drug users to drug use and drug cue-induced increases in drug craving likely account in part for the ability of cues to trigger drug use (Epstein et al., 2009) . Understanding the neurobiology of drug craving is therefore critical to developing treatments to reduce craving and associated drug use behavior. For example, understanding the specific neural circuitry implicated in drug craving and relapse may lead to interventions targeted at brain activity in specific regions, e.g. psychotherapeutic approaches or psychopharmacological interventions. Although numerous studies have examined the neurobiology 
